BTs are compounds with a low vapour pressure, high water solubility and a high 48 polarity (logK ow 1.44 for BT and 1.71 for TT, respectively) (US EPA 2010). Moreover, 49 they are quite persistent against biological and photochemical degradation processes 50 in the aquatic environment (Hart et al. 2004) . Thus, they can be characterized as 51 mobile in aquatic environment. They are classified as toxic to aquatic organisms as 52 they can cause adverse long-term effects on the aquatic environments (Cancilla et al. 53 1998 , Pillard et al. 2001 , Cancilla et al. 2003 , Hem et al. 2003 . 54
In the environment benzotriazoles were firstly reported in subsurface water close to 55 airports as potential source in concentrations of 128 mg/L for BT, 17 mg/L for 4-TT 56 and 198 mg/L for total TT (Cancilla et al. 1998) . Because of the broad applications, 57
BT and TT have high loads in waste waters treatment plants (WWTPs). The mean 58 concentrations in untreated wastewaters of WWTPs of Berlin were 12 µg/L, 1.3 µg/L 59 and 2.1 µg/L for BT, 4-TT and 5-TT, respectively Weiss et al. (2006) . The elimination 60 efficiency in WWTPs shows wide variations. In a study of 24 WWTPs of the Glatt 61
Valley, Switzerland elimination rates were reported between 13-62 % for BT and 23-62 74 % for the TT-isomers (Voutsa et al. 2006) while Weiss et al. (2006) determined 63 removals of 37 % for BT and 11% for 5-TT but no significant removal for the 4-TT-64 isomer. In sewage effluents of the UK were concentrations up to 3.6 µg/L for BT and 65 5.7 µg/L determinated (Janna et al. 2011) . Several studies showed that the BT and 66
TT are widely distributed in surface waters (Giger et al. 2006 , Reemtsma et al. 2006 , 67 Voutsa et al. 2006 , Reemtsma et al. 2010 . Loos et al. (2009) detected BT and TT in 68 94% and 81% of 122 river water samples distributed over the European Union (EU) 69 
Sample Preparation 108
Solid phase extraction (SPE) was used for compound extraction and enrichment from 109 the water samples. The unique river samples were filtered through glass fiber filters 110 (GF-C, Whatman) while seawater samples were not filtered. SPE was performed with 111 a self-designed glass based setup to prevent contaminations from plastic tubings. 112 500 -700 mL surface water were acidified with hydrochloric acid to pH 2 and spiked 113 with 20 ng of the internal standard 1-H-benzotriazole-d4. Oasis HLB cartridges 114 (500mg, 60µm, Waters , Milfort, USA) were conditioned with 15mL acetone, followed 115 by 15mL methanol and 5 mL acidified Milli-Q-Water. The water samples were passed 116 through the pre-conditioned cartridges at a flow rate of 1-2 mL min -1 and afterwards 117 washed with 5 mL acified Milli-Q-Water. The cartridges were dried under vacuum for 118 5 min. The analytes were eluted with 15 mL methanol. The extracts were roti-119 evaporated to 5 mL and further concentrated to a volume of 150 µL under a gentle 120 stream of preheated nitrogen. The particulate phase on the filters was extracted by 121 ultrasonic with 20 mL methanol two times for 15 min. The evaporation procedures 122 were the same as described for the cartridges. 123 124
Instrumental analysis 125
The extracts were analysed using high performance liquid chromatography-tandem 126 mass-spectrometry (HPLC-MS/MS) in electrospray positive ionisation mode. A HP 127 1100 HPLC by Agilent Technologies was used for separation equipped with a 128
Phenomenex Synergi Hydro RP 80A column and a suitable guard column 129 (Phenomenex Synergi 2 l Hydro RP Mercury 20 2mm). The injection volume was 10 130 μL. The mobile phases were 1% formic acid as ionisation aid in Millipore water and 131 methanol, respectively. The operating flow was 200 μL/min in gradient mode, starting 132 with 90% of water as mobile phase decreasing to 0% over 25 minutes, then kept 133 constant for the next five minutes. 134
Detection and quantification of the Benzotriazoles were carried out by an API 3000 135 triple-quadrupole mass spectrometer (Applied Biosystems/MDS SCIEX) with an 136 electrospray ionization interface in positive ionization mode. The mass spectrometer 137 was operated in a multiple reaction monitoring mode (MRM) with a dwell time of 15 138 ms. The ion spray voltage was set to 5000 V and the temperature of the source block 139 was 400° C. For identification, the mass transitions 120.1 to 65.2 for BT, 134.1 to 140 77.0 for TT and 124.2 to 68.9 for the internal standard BT-d4 were monitored. The 141 chromatographical separation of the tolyltriazole isomers was not possible in this 142 study, so the isomers were as sum considered. 143 144 145
Quality control 146
Quality control and quality assurance included the use of a mass labelled internal 147 standard, the determination of recovery rates, of method and instrumental blanks as 148 well as breakthrough and reproducibility experiments. Method blanks were prepared 149 using 500 mL pre-cleaned Millipore water at every set of 8 samples together with the 150 samples. Blank levels were below the method quantification limits (MQL). The total 151 analytical error is calculated by 7,6% over the method. 152
Recovery rates of the mass labelled internal standard 1H-Benzotriazole-d4 in river 153 water samples ranged between 53 ± 11% for the winter season samples and 40 ± 154 6% for the summer season. The recovery for the seawater samples was 69 ± 10%. 155
The breakthrough of BTs was found to be negligible with <1%. The recovery 156 displacements were caused by matrix suppressions and losses during the solvent 157 
Mass fluxes of benzotriazoles in the Elbe 190
For an improved comparison of the occurrence of benzotriazoles among the different 191 campaigns, riverine mass fluxes of BTs were calculated. They consider the water 192 discharge variations caused by rain events and dry periods. Mass fluxes for the Elbe 193
were calculated based on the sum concentrations of BT and TT and the daily water 194 discharges with a correction factor for sea water influence. The calculation based on 195 the following equation (1), 196 
Mass fluxes of European Rivers into the North Sea 270
The mass flux estimations are based on one sampling campaign in August 2010 271 only. Mass fluxes were calculated by equation (1) with the modification that the 272 average annual water discharges were used. The mass fluxes are shown in Figure 3 . 273
The overall total input from all investigated rivers into the North Sea was calculated 274 with 30 t/a for BT and 47 t/a for TT, respectively. The dominate source is the Rhine 275 with his 4 main inflows into the North Sea (North Sea Canal, New Waterway Canal, 276
Ijssel and Hollands Diep/Haringvliet) with approximately 22 t/a for BT and 35 t/a for 277 TT, respectively. This accounted for 72% of the discharge of the investigated rivers. summer than in spring. This is against the theory that the highest photo-and 309 biodegradation is in summer. In autumn the trend followed the summer pattern. 
Study of dilution and persistency 323
To investigate if decreasing concentrations are based on degradation or merely on 324 dilution, a comparison with salinity is useful. The correlation of dilution versus salinity 325
was assessed with utilization of the equations (2) 
